
COK33 COBETCKUX 

COliWAJHiCTWHECKWX 

PEcny&nnK 



rOCYAAPCTBEHHbll* KOMVUET 

nO M306PETEHWHM V\ OTKPblTMM 

nPH HCHT CCCP 



(19) 



SU.,., 1730429 _A1 



(5 , )5 E 21 B 33/13. 43/1 0_ 



OnMCAHME M30BPETEHM51 

K ABTOPCKOMY CBUflETEJIbCTBy 



1 



(21) 4691069/03 

(22) 12.05.89 
(46)30.04.92. B»on. 16 

(71) TypKMCHCKdft rocyAapCTBeHMwA nayMHO- 

MCC^eAOBaTe/lbCKMM M npOeKTHWil MHCTMTyT 

He<J>T»HoPi npoMbiuineHHOCTM TypKMeHHW- 
nHHe<t>Tb" 

(72) PAAnnaxeepAweB w P.T.EraHaHq 
(53)622.245.42(088.8) 

(56) TexHO/iornfl co3AaHw» KOHCTpyxuww ot- 
xpwToro 3a6oa CKaa*nHbi PA-39-2-1319-85. 
M.: MnHHe<t>TenpoM, 1985. c. 4. pwc. 6. 

Oco6eHMOCTw TexHMKM m TexHononw 3a- 

K34HB3HMW CKB3>KMH B HGyCTOMMMBUX KO/l/ieK- 

Topax. M.: HeAPa. 1979, c. 2-5. 



(54) KOHCTPyKUMH 3A60H CKBAXUHbl 
(57) M3o6peTeHne othocmtc* k kohctpykumm 
CKBdxuHbi* Ue/ib - yMeHbiueHue TpyAoeMxo- 
ctm pa6oT. noc/ie 6ypeHMR cKsaxuHbi ao 
KpOB/iw npOAYKTMBHoro o6beiaa 4 cnycxaiOT 
axcn/iyaTaunoMHyio ico/ioHHy 1 m ueMeHTMpy- 
iot ee. fla/iee ocyiuecTB/i«K>T 6ypeHne npo- 
AyxTMBMoro oSbeKTa 4 ao/iotom. A^aMetp 
KOTOporo MeHbiue BMyTpeHHcro A^aMerpa 
3KcniiyaTauM0HMO« ko/iohhw 1. nocne Mero 
pacuiMpsiiOT ee p33abmxmumm pacuiupviTe- 
n»Mvi. Bbino/iH«K>T pa6oTW no M3MepeHwio 
<t>aKTMMecKoro AwaMeipa ciao/ia CKBa*uHw. 
Co6npaioT nep4>opwpOBaHHyio o6caAHyK> ko- 
/lOHHy (nOK) tpy6 3 M3 Meta/i/ia c naM«TbK> 
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Uh/mhapwcckom <hopMu c n.ipy>KMUM aub- 
MeTpoM. paBHbtM AnaMeTpy pocmnpeHMoro 
aeoaa CKoaxHHw. w bmytpcmmwm A«aMeTpoM 
6onbiue oHyTpeHHcrofluaMeTpa 3KcnnyaT3Un- 
ohhoA KOnoiiHw. HepeA cnycKOM b CKna*miy 



I10K 3 npnAaiOT tyopMy c no"epcMiibiMn pa3- 
MepOMii. o6ecncMU8citoutMf.nt cooGoahum 
cnycK ee n miTcpoan aaneranua npoAy*TnoHO- 
ro o6beKra 4. B otom uHtepna/ie nOK 3 i«arpe- 

B3KDT AO BOCCT3MOD/ieMUJl *|>0PMb!. 4 11/1. 



Vl3o6peTeHue othochtcw k nci>Tcra30AO- 
6biMe m Moxer 6uTb ucnoiibaooaiio npw cipo- 
MTenbCTBe ckbbxmh. 

W3BCCTM3 KOMCTpyKUlIB 3360fl CKBattHHW. 
BK/lK>M3K)lUafl 3KCn/iyaT3UllOMHyK) KO/lOHHy. 

cnymCMHyK>AO xpoonw npOAy*™Biioroo6bex- 
Ta. noTaCinyK) ko/iohhy c nep^opnpooaMHbiMn 
oraepCTviflMii (iuc/i«m;i). ycTaHOB/ieiiMy»o npo- 
tub npOAVKTiionoro oObOKTa. npu 3tom H*apy*c- 
MblM AH3MCTP nOTBAHOA KOflOMHbl Meiibiue 

AiidMeTpa CT80/ia CKfiaiKfrtw. a noc/ieAHwvi 
Me>ibu)C onyTpCMHoro Auar-icrpa oxcnnyaTa- 
anoHHoit KO/iOHMbi. 

Or\v..r*o b /iB»«H0Si Koncrpyxuvui 33&oh 
3nyTpoifiuw A»<^ r ** r ' T P nOTawMOM ncp<}>opupo- 
3a mm oii ko/johhu cvmecTBeiiHC Mcubiue Biiyr- 
pCH^jro AM3MCTpa 3KcnnyaTamiOHHOM 
tccnoMHbi. HTOonpeAen«eT iui3Kyio npOAY^MB- 
H'.STh CKBB.NCI1HU n 3BTpyAM»0T ee oScnyxcuBa- 
»ui*? cn.'ivaT.mnio. 

Hpn iirsnwiwn KO:ibii*?aoro 3B3opa Aaone- 

IH1C *<a ClCHKy CKBiWCHMfcl B HpOUCCCC CC 3KC* 

r.-.a^aiu 1 yMCMUuaeTc* u co bpcmchcm 
np;icroonbiiafl aoi«a c*caxwi<bi paapytuaeTca. 

riOC.-!CAI«eC TBKXC npilBOAMT K p33pyUlCHMK> 
nCTAllHOl'l KOnOHMU. 

Hau6o/iee Gnuaxa k npeAiaraeMoii kohct- 
pyKUi**' ZKoaxcMHbj. nxniOMaKHuaa axcnnyaTa- 
Uhohh/O KOAOMHy. cnymeHHyK) AO xpoB/iw 
npoAy^TviBHoro o6beiaa. pacuiupeMnuw ctbo/i 
cxbbncmiiu b MHTepaane 3aner3iw» npoAyx- 
TiiBiioro o6bCKTa. noiartHyic nep^opupooaH* 
nyK) KonoMHy oocaAHbix rpy6. yCTanonnenHyio 
npOTuo HHTepoana 3aneranwfl npoAyxTMBHoro 
o6bCKTa. npvi 3tom Ai» npeAynpexACHMQ pa3- 
pyiueMMR nnaCTa KC/ibucBoe npocipaHCToo 3a 
nOTawMOM KO/iOMHOft hbGhbbiot rpaBHrtHO- 
necsatibiM 4>n/ibTpOM. l43necTMan xoncTpyx- 
una CKBaxiiMu o6naAaeT cneAy»ouuiMvi 
MeAOCTatKaMw: oucoxa TpyAoeMKOcib pa6oT 
no co3A3hh»o rpaBwumo-necMaHoro (fcwnbipa; 
no Mepe 3Kcnnyaraunii rpaBtiftHo-nccNBiibift 

<pM/lbTp 3a6nB3CTC« H npOAYKTMBHOCIb CKBa- 

xmhu yMCiibiuaeTcn: mb/ium AMBMexp nornA- 
ho* KonoMMW onpeAc^c^ rtusxyio 
npoAYKTMBHOCTb CKBaxuHbi n 33TpyAH»eT ee 
o6cnyxnB3Mvte n 3Kcnnyaiauw»o. 

Ue/ib n3o6peieHvi^ - yMCMbuieMue ip/AO- 
eMKOCTM paGoT wyBenvmomie npotonoAni**i*>- 

HOCTVt CKBaXMHbl. 



yKa3aHH3Ji uenb AOdnracTCR tcm, mto b 

KOMCTpyKUiHI CKB3)KMMbl. BK/HO*'.BlOmCA 3KC' 

nnyaTauMOHMyio KonouHy. cnymenHyio AO 
xpoB/in npoAyxTMBnoro o6beKTa. pacujHpen- 
5 hum CToon CKaaxuHbi b uHTCpoane 3aneraHUfl 
npOAYKTMBHoro o6beKTa. nep<t>opupoDaHHy»o 
KonoHny. ycraHOB/iCHHyK) nponiB wHTepBa/ia 
3aneraHna npOAy^TMBHoro o6beKTa. nep^opn- 

pOOdHHdR K0/10HH3 o6C3AHb!X Tpy6 BbinO/lHCHa 

10 W3 MeTan/ia c naM«Tb»o t ooccTaH3B/ivi8aK)iAeA 
nepBOHananbHyio 4>opwy nocne cnycxa ee b 
MHTepsan xpenneHMA. npuMCM napy>KHbii4 aw- 
aMeTp nep^opupoBaHHOft xohohhw o6caAMbix 
Tpy6 nepBonaMa/ibHOM uvi/iMHApuHecxou 4>oq- 

15 mm pascH AUBMeipy CTBO/ia cxaa>xnHbt, a BHyT- 
pen hhi4 am3mctp 6onbiue BHyrpeHHero 
AitaMeipa axcn/iyaTauviOHHOvi kojiohhu. 

npMHuun Ae*CTBna MeTanna c naM«Tbio 
33xnK>HaeTCfl b cneAy»ouaeM. 

20 MaaecTMO. hto mmciotcb Mera/inMMecxne 
cnnaow. y kotopwx Heynpyrue Ae^opMauwn 
nonnocTbK) B0CCTaH3B/iMBaK)Tcn npvt ch«tmm 
Harpyaxw nnn HarpeBa. T.e. Meian/i. M acnoMM- 
h3«". npnoGpeiaeT npOKHioio 4>opwy. 3to no- 

25 iienue. o6napy>KeHHoe bo Mnorux mmctux 
Meiannax. cn/iaoax m MeTannnMecxnx xoMno- 
3hum«x. H33biBaeTCfl a^exTOM naMBTM 4>op- 

Mbl. 

Ha <J>wr. 1 npeACTao/iena cxcMarwHecKM 
30 npcA/>araeM3Ji KOHCTpyxunn 3aGow cxBB>KviHbi: 
hb ^wr. 2 - cencMne A-A hb 4>wr. 1 : Ha ^wr. 3 - 
Ae^opMnpoaaHHan nepeAcnycxoM b ckbbxm- 
ny noTBiiHBR kohohmb: hb ^tir. 4 - ceneHue B-B 
h3 <pnr. 3 (HawGonbUiuA A^aMeT p noncpeHHoro 
35 ceMeHwa Ae1>opMnpoBaHHOii ko/iom^w MCHb- 
uie BHyTpenitero AMBMCipa BKcnnyaTanviOM- 

HOW KOAOHHbl). 

KoHCTpyxuw» 3a6on cxBa>xiiHbi BxniOMaeT 
3Kcn/iyaTaunOHMyK)KonoHHy 1. pactum pen hum 
40 ctbo/i 2 cxBaxuHbi 8 MHTepaane 33neraHMfl 
npoAyxTMBHoro o6bexT3 4 w nep^opwpoBaM- 
nyio xonoHHy 3 o6caAHbix Tpy6. 

riocne 6ypeHM» cxBaxuHbi ao xponmi npo- 
AyxTMBMoro o6beKia 4 cnycxa»OT 3Kcnnyaia- 
45 uuonnyK) Kononny 1 m ueMCurnpyioi ee. 
JXanee ocyuiccTB/iniOT 6ypCHne npoAyxmBno- 
ro o6bexTa 4 aobotom. Awar-ierp KOioporo 
MeHbiue BuyTpCHHero a^bmct pa axcnnyaTa- 
uMOHHOii KO/ioiiHbi t, nocno Mcro pacuiwp»K)T 
50 cro pa3ABMXHbiMii paciuupuTCnflMH. Bbinon- 
MfliOT pa6orbi no ii3Mepc»mo <>axTvmeCKoro 
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AUdMGTpd CTB0A3 CKBrlttMHbl. CoGnp3K)T nep- 

(J»opnpooaHnyKD cGcd/inyK) KC/ioHny 3 Tpy6 u3 
neta/i/ia c naMHTbK) uumm/ipuMecKOM 4>opMbi 
C Hapy^HblM AMdMCTpOM, paanuM AnaMeTpy 
pacujupeHHoro cioona ckbshuihw. flepeA cny- 

CKOM Q CK03)KHMy nep<t>0pUp0B3HH0K KO/lOHHe 

3 npnA«iK)T <f>opMy c nonepeMMWMvi pa3Mepa- 
mm. o6ecneMMBa»oiuiiMii coo6oahwm cnyc* ee 
DiiHTCpBan 3aneraHU5? npoAyKTwnnoro o6bex- 
Ta 4. C noMOiubK) 3/ieKTpOHarpeBaTenn w/im 
APyriiM nyiett ocymecTonaoT HarpeB CTepacHfl 
c naM»Tbio ao pacMeTHOit teMnepsTypw. flpu 

3TOM CiepXCHb C P3MJlTbK) B0CCTaH3BAMBaCT 

cbok) nepBOnaMa/ibnyio 4>opMy. 

n p n m e p. BypeHne ooa axcnnyaTauuOH- 
Hy»o KO/iOMHy ao r/iy6nHbi 2000 m ocytnecTBnaiOT 
AOaotom 0 215.9 mm. Ha yxa33Hnyio i7iy6nHy 
cnycKaKJT arcn/iyarauvtoHHyio xo/iOHHy W3 
Tpy5 0 168 mm c TonmiiHOfi 1 0 mm m ueMen- 
TtipyK)T. 33/ieraK>uu'i* Hiixe npoAyKTMBHww 
o6lckt pa3GypnBaiOT aoaotom 0 145 mm ao 
npoeKTHOvi r/iy6wnbi 2020 m. 3aTeM ctboh 

CKSaHCtlMU paCUJlipPKDT p33ABW>KHblMH P3C* 

ujupiiTCiifSMu ao A l1 3Meipa 0 250 mm. [As 
r.ieTanna c naMs i b*> M3roT3Bnnea»OT nep<t>opn- 
posaHHyio KO/iOHMy jxniuiOM L=22 m m pa3Me- 
paMti di-148 mm, d2=250 mm. Ko/ionHy 
AC'^opMiipyiOT. npnA3o noncpeMHOMy t\po<p- 
.into oi* a na <t>v\r. 4 c nan6o/ibuwM AwaMeTpoM 
nonepeMHoroccMeMttfl d3=140MM. MTOo6ecne- 
Miioaei Konbuenon 333op. paeHbut 4 mm. c 
BuyTpeHMUM AwawerpoM 3KcnnyaTauwoHHOw 
KO/ionMbi 148 mm h. cneAOBaie/ibMO. cbo6oa- 
nyKD TpaMC nopTupo BKy noratiHOit koaohmw B 
viMTepB3n 3aneraHH5i npoAy*™8Horo oGbexra. 
CnyCK3K)T Ae^opMnponaHHyK) KononHy na 
KaScne b cxeajKiiiiy ao ynopa c ec aaGoeM. 
BK/no i <aK)T cncTeMy rvieKTpoHar peoa. rioc/ie 
BbiAep^^^ b TCMCnue onpeAe/iCHHoro BpeMe- 
Hii noTaiinafl ko/iomh3 BOCcraHaonuBaeT cbok) 
nepBOnaMa/ibHYK) uw/imvipiwecKyio <t>opMy c 

t43PY>.HblM AH3MCTPOM 2S0 MM. 

3KOHOMtmeCK3S 3 1»'t>CKTWBHOCTb OT BHeA" 

penMo npoAnaracvnn TexMUM.?CKoro petue- 



hhw onpeAe/iflCTCa AOnonnwrc/ibMbiM AenmoM 
CKsaxuHbi. no <t>opMyne flK}n>on /ie6nT cK*a- 
xmhu Q oGpaTHO nponopunoHa/ie» MaTy- 
pa/ibHOMy norapu<t>My othowchvui paA*yc3 
5 KOHTypa nwTSHua (R K ) m paA"ycs CKBaxunw 

(f c ) t H3 0CH0B3HMM HefO npOM3BOAMTe/lbMOCTb 

CKBdKUHbi c ysenMMeHMWM paA^ycoM r c , npw 
npoMwx paBHbix yc/iOBuwx onpeAenaeTCfl bw- 
paxenweM 

10 
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npMHMMa» R*=200 m, r c =0.145 m. no/iyna- 

k>tQi-0.08Q. 

TaKvtM o6pa30M. AOCTuraeTca yoe/iviMenne 
npovi3BOAHTenbHOCTn 3a cmct peann3aunn 
npeAnarseMoro TexHUMCCKoro peujennq. 

OopMy/ia M3o6peTeHnn 

KOMCTpyKUM» 3360» CKB3>KHHbl. BK/UOH3K)" 

25 U43R 3KCn/iyaTaunoHHyK) xonoHHy. cnymeH- 
Hy*o AO Kpoa/i^ npOAyxTM bhoto o6bexTa. 

paCUiMpeMHWM CTBO/l CKBaXMHW B MM T6pB3/16 

3aneraHnn npoAyxTMBHoro o6beKTa. ncp4>opM- 
poB3HHyK> xonoHMy o6caAHbix TpyG. ycTanos- 
neHHyio npoTUB MHTepfla/ia 33/icraHM<i 
npoAyxTMBHoro o6beKT3. oT/innaiomafi- 
c » TeM. mo. c ue/ibK) yMeHbiuennfl rpyAoeM- 
kocth pa6oT h yBe/iMMeMH» npon3BOAHTe/ibHO- 
ctm cKBaxwHbi. nep^opupoBaHMaw KonoHMa 
o6caAHWx Tpy6 Bbino/iHeH3 M3 MeTa/i/ia c na~ 

MflTbK). B0CCT3M3B/lMBaK)mePl nepBOHaHa/ib- 
ny to <J>opMy noc/ie cnycKa b MHTepean 
Kpen/iennH. npuseM HapyxHbiw a^smctp nep- 
<t>opwpOBaHMOM ko/iohhu o6c3AMwx Tpy6 nep- 

BON3Ma/lbHOW UM/IMHAP^eCKOM <J)OpMbl paBCH 

AnaMeipy CTBona ckb3)kiihu. a BHyTpeMHui^ 
AnaMeTp 6oflbiue BnyTpeHMero AWSMerpa axe- 
nnyaTaunoHHOM ko/iohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, 62 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0.145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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